
Europaisches Patentamt 
European Patent Office 
Office europ6en des brevets 






@ Publication number: 0 482 814 A1 
EUROPEAN PATENT APPLICATION 



21) Application number: 91309472.8 

22) Date of filing : 15.10.91 



© mt. ci. 5 : B05B 9/08, B05B 5/035, 
B05B 11/04 



(So) Priority : 26.10.90 GB 9023339 

(53) Date of publication of application : 
29.04.92 Bulletin 92/18 

@ Designated Contracting States : 

AT BE CH DE DK ES FR GB GR IT U LU NL SE 

(fi) Applicant : IMPERIAL CHEMICAL 
INDUSTRIES PLC 
Imperial Chemical House, Millbank 
London SW1P 3JF (GB) 



(72) Inventor : Jeffries, Andrew 

The Hollies, Uyn-Y-Pandy Lane, Pantymwyn 
Near Mold, Clwyd, Wales CH7 5JF (GB) 
Inventor : Green, Michael Leslie 
2 Tai-Cochion, Village-Road 
Nannerch, Clwyd, Wales CH7 5RE (GB) 
Inventor : Noakes, Timothy James 
The Hollies, Uyn-Pandy-Lane, Pantymwyn 
Near Mold, Clwyd, Wales CH7 5JF (GB) 

@ Representative : Collingwood, Anthony Robert 
et al 

Imperial Chemical Industries PLC Legal 
Department: Patents P.O. Box 6 Bessemer 
Road 

Welwyn Garden City Hertfordshire AL7 1HD 
(GB) 



< 

OO 

CM 
00 



a. 

UJ 



(3) Dispensing of fluids. 

(57) Liquid to be dispensed is supplied to a dis- 
pensing nozzle (88) from a compressible con- 
tainer (30) such as a sachet with a 
valve-controlled outlet (66) by compressing the 
sachet through the agency of a pad (46) of 
resilientiy deformable material. The dispensing 
device is embodied in a hand held unit having a 
trigger (102) and electrical circuitry (91, 96, 106, 
98, 106) for applying high voltage to the liquid in 
order to effect dispensing of the liquid in the 
form of an electrostatically charged, atomised 
spray. 
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drawings, in which: 

Figure 1 is a diagrammatic view illustrating the 
principle of operation of a device in accordance 
with the invention; 

Figure 2 is a schematic graph of deformation -v- 
pressure for material suitable in providing dis- 
pensing at a substantially constant rate; 
Figure 2a is a graph showing the deformation -v- 
pressure curves for a number of foam material 
samples; 

Figure 3 is a view similar to Figure 1 but showing 
a different form of container; 
Figure 4 is a front elevation of the container of Fig- 
ure 3; 

Figure 5 is an exploded schematic perspective 
view of a cartridge for use in an electrostatic 
spraying device; 

Figure 6 is a perspective view illustrating insertion 
of the cartridge of Figure 5 into the housing of a 
spraying device; 

Figure 7 is a diagrammatic view showing one form 
of hand held electrostatic spraying device in 
accordance with the invention; 
Figure 8 is a diagrammatic view of a second form 
of hand held device in accordance with the inven- 
tion; 

Figure 9 is a diagrammatic view, partly in section, 
of another embodiment of the invention; 
Figures 10 and 10A are perspective views of a 
carrier forming part of the device shown in Figure 
9 in its unstressed and stressed conditions re- 
spectively; and 

Figure 11 is a diagrammatic sectional view of 

another device embodying the invention. 

Referring to Figure 1, to effect dispensing of liquid 
contained therein a sachet 10 is located between 
upper and lower plates 12, 14 at least one of which is 
movable. The sachet 1 0 is defined by upper and lower 
generally rectangular layers 16, 18 of flexible sheet 
liquid impermeable material which are bonded 
together around their peripheral margins 20 and the 
sachet is provided with an outlet 22 which may be con- 
trolled by a spring-loaded valve in the manner of an 
aerosol nozzle. The liquid is contained in the unbon- 
ded generally rectangular region between the layers 
16, 18, ie. within the area bounded by the bonded 
peripheral margins 20. 

In this embodiment, the plate 12 is movable 
towards and away from the plate 14 by means of an 
unshown mechanism. At least one of the plates (12 in 
the illustrated embodiment) carries a pad 24 of resi- 
liency deformable material, such as a foam rubber, 
which contacts the sachet 10 and is dimensioned so 
as to cover the liquid containing portion of the sachet. 
Compressive loading is applied to the sachet by mov- 
ing the plate 12 towards the plate 14 which has the 
effect of compressing the pad 24 which, in turn, will 
deform in such a way as to conform with the shape of 



the sachet 10 and translate the force F acting on the 
plate 12 into pressure applied substantially uniformly 
over the liquid-containing portion of the sachet. 

When the valved outlet 22 is open, as the liquid 

5 discharges from the sachet, the sachet-contacting 
face of the pad 24 will continue to conform to the 
shape of the liquid containing portion of the sachet as 
the latter changes. 

The pressure to which the sachet 10 is subjected 

10 may vary according to the extent of deformation of the 
pad so that the rate of dispensing is varied. A suitable 
foam in this instance is a closed cell foam with good 
elastic properties, eg. an EVA copolymer foam having 
a density of 50 kg/m 3 such as that manufactured 

15 under the brand name "EVAZOTE" EV50. In some 
instances however, it may be desirable to maintain a 
substantially constant rate of dispensing irrespective 
of whether the sachet is full, near empty or in an inter- 
mediate condition. In this event, the material of which 

20 the pad 24 is composed is selected so that the press- 
ure applied to the sachet remains substantially con- 
stant irrespective of the extent to which the pad is 
deformed. 

Figure 2 illustrates schematically the character- 
25 istics required of a material for this purpose. In the 
graph of Figure 2, the ordinate d represents the extent 
to which the pad is deformed from its natural thickness 
dimension d n and the abscissa P represents the 
pressure to which the sachet is subjected as a result 
30 of such deformation. A material suitable for effecting 
dispensing at a substantially constant rate will exhibit 
a non-linear curve having a section R over which the 
rate of change of pressure P with respect to d is 
reduced compared with other sections of the curve. 
35 It will be seen that by using a foam pad having a 

deformation-v-pressure characteristic as shown in 
Figure 2, the pressure applied to the sachet may be 
relatively independent of the manner in which the 
operating mechanism for effecting foam compression 
40 is actuated since the device may be designed so that, 
irrespective of the force applied to actuate the operat- 
ing mechanism, the pad is not compressed beyond 
the extremity d f . In this way, the rate of dispensing 
fluid from the sachet may be made reasonably 
45 uniform for a range of actuating forces applied to the 
operating mechanism. 

Also, by pre-loading the pad so that it is initially 
compressed to the point d f when the sachet is full and 
by selecting a material for which the range R is at least 
so equal to the reduction in deformation that the pad 
undergoes in changing shape in conformity with the 
full and empty conditions of the sachet, it will be seen 
that (assuming the relative spacing between the 
plates 12 and 14 is maintained constant at the pre- 
ss load setting), the sachet will be subjected to a sub- 
stantially constant pressure throughout the 
dispensing cycle, ie. from full to empty. 

The curve shown in Figure 2 illustrates an ideal 
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case. In practice, the plateau may not be as well-de- 
fined or as shallow; nevertheless, a foam material will 
be suitable for many applications requiring substan- 
tially constant rate dispensing if it exhibits a plateau 
region in which the force remains reasonably constant 5 
over a range of compression/ displacement of the 
foam. Also, many foams when compressed to a given 
extent will produce a force which decays with time 
and, especially in the case of applications likely to 
involve sustained spraying and hence compression of 10 
the due regard must be given to the decay character- 
istics of the foam. For many spraying applications, 
e.g. personal care products such as deodorants and 
hair sorays, spraying is only sustained for a relatively 
short time, and hence the decay characteristics of the 15 
foam will not affect spraying significantly. The present 
invention may not however be suitable in applications 
where the foam is to be compressed or pre-com pres- 
sed for relatively long periods of time because of the 
decay characteristics of foam materials. A suitable 20 
foam exhibiting appropriate behaviour for use in many 
applications of the invention, especially personal care 
products, is an elastic open cell foam such as 
polyether foam. 

Figure 2A illustrates typical deformation-v-pres- 25 
sure curves for a number of grades of polyether foam. 
The curves A, B and C respectively correspond to 
polyether grades ET 14W, ET 22 Y and ET 29G sup- 
plied by Foam Engineers Limited of High Wycombe, 
England, each sample being 50 mm thick (uncom- 30 
pressed) and having an area of 130 mm x 50 mm. It 
will be seen that each sample exhibits a plateau reg- 
ion corresponding to the region R in Figure 2. Thus, 
by appropriate selection of the grade of polyether, the 
pressure applied over the plateau region can be 35 
varied according to requirements. Curve D of Figure 
2A corresponds to a composite sample comprising a 
pad of grade ET 14W in superimposed relation with a 
pad of grade ET 29G, each pad being 25 mm thick and 
1 30 mm x 50 mm. In this instance, it will be noted that 40 
the curve exhibits a first plateau D1 and a second 
plateau D2. By using a composite pad, it will be 
appreciated that a device may be designed which can 
produce two (or more, depending on the number of 
superimposed layers within the composite pad) rela- 45 
tively uniform dispensing flow rates, the particularflow 
rate required being controlled for example by the 
application of appropriate force by the user so that the 
composite pad is compressed to an extent within 
range D1 or D2 as the case may be. The device may 50 
be provided with some form of indicator to enable the 
user to judge the pressure necessary to achieve one 
flow rate or the other. 

In the embodiment of Figure 1, the outlet 22 is 
located at one of the edges of the sachet 1 0. Figures 55 
3 and 4 illustrate a modification in which the sachet 30 
has its outlet 36 positioned generally centrally of one 
of the flexible generally circular, liquid impermeable 



layers 32, 34. In this embodiment, the sachet is shown 
as being of circular configuration although this is not 
essential, the layers 32, 34 being bonded together 
around their circumferential edges 35 and the outlet 
36 having a flange 38 by means of which it is bonded 
to the layer 34. In this embodiment, the device com- 
prises a fixed anvil 40 and a drive plate 42 between 
which the sachet is located with its outlet 36 received 
in an opening 44 in the anvil 40 and through which the 
liquid is discharged. A pad 46 of resiliently deformable 
material, which may if desired have a deformation -v- 
pressure characteristic curve as shown in Figures 2 
and 2A is interposed between the sachet and the drive 
plate 42 and is deformed by movement of the drive 
plate 42 towards the anvil 40. As in the embodiment 
of Figure 1, such deformation of the pad 46 results in 
the application of uniformly distributed compressive 
loading to the sachet to enable its contents to be dis- 
pensed. 

It will be appreciated that the embodiment of Fig- 
ures 3 and 4 may be arranged to operate to provide 
either variable rate dispensing of the liquid or rela- 
tively constant rate dispensing, as described in con- 
nection with the embodiment of Figure 1. 

In both embodiments, the components illustrated 
conveniently form part of a device including a holder 
and a user-operable mechanism for actuating relative 
movement of the plates 12, 14 or the plate 42 and the 
anvil 40. The mechanism may be so designed that 
operation of a trigger or the like by the user effects 
opening of the valve of the outlet before compression 
of the sachet or other flexible walled liquid container. 

Referring now to Figures 5 and 6, this embodi- 
ment is primarily intended for operation in the manner 
described with reference to Figure 2. A cartridge 50 is 
shown for use with an electrostatic spraying device, 
the housing 52 of which is illustrated in part. The 
cartridge 50 comprises a casing comprising two parts 
54, 56 which are designed to be assembled together 
to enclose a flexible walled container 58 such as a 
sachet At least one of the casing parts (preferably 
both) is provided with a pad 60, 62 of resiliently 
deformable material, such as a foam material, so that 
when the casing parts are assembled together in the 
manner shown in Figure 6, the pads 60, 62 are com- 
pressed and thereby apply compressive loading to 
the sachet 58. 

The casing parts 54, 56 may be hingedly connec- 
ted at one end 64 so that they can be opened and 
closed as shown in Figures 5 and 6. Means (not 
shown) may be provided for fastening the parts 54, 56 
together in the closed, compressed position; how- 
ever, fastening means may not be necessary since 
the two parts can be held in the closed position when 
inserted into the housing 52 if the latter is dimen- 
sioned to receive the cartridge as a close fit. When the 
casing parts are in the closed position, the pads are 
pre-compressed in the manner described with refer- 



BNSDOCID: <EP 04828 14A1_I_> 




ence to Figure 2, eg. with the casing parts closed and 
^ a full sachet located between them, the pads may be 

compressed to the point d f indicated in Figure 2 so that 
as the pads expand in response to emptying of the 
sachet, dispensing of the liquid is maintained at a rela- 
tively constant pressure. 

As in the embodiments of Figures 1 to 4, the sac- 
het 58 is provided with an outlet 66 incorporating a 
valve which may operate in the manner of an aerosol 
valve. Thus, for example, the outlet of this and the pre- 
viously described embodiments may comprise a cent- 
ral nozzle 68 depression of which relative to the collar 
70 operates an internal valve to open a passage lead- 
ing from the sachet and through the nozzle 68. The 
device will include a user operable mechanism (not 
shown) for effecting such depression of the nozzle 68 
when desired to allow liquid to be supplied from the 
sachet to the tip of the nozzle. 

The casing parts 54, 56 at one end are formed 
with recesses 72 which together form a circular open- 
ing for receiving the neck of the outlet 66 when the 
sachet is inserted into the cartridge 50. The casing 
parts are of semi-cylindrical shape and fit into a cylin- 
drical section of the housing 52. The end of the hous- 
ing is provided with a removable cap assembly (not 
shown) including an nozzle piece which, when the 
cartridge is inserted into the housing, registers with 
the nozzle of the sachet so that liquid can be supplied 
to the nozzle piece for electrostatic spraying from the 
latter when the valve associated with the sachet outlet 
66 is open. Electrostatic potential typically of the order 
of about 15 to 25 kV is applied to the liquid from an 
HT generator contained within the housing so that 
liquid emerging at the tip of the nozzle piece is elec- 
trostatically charged and is drawn out into a spray by 
preponderantly electrostatic forces, the liquid being 
drawn out by the electrostatic field into ligaments 
whch break up into droplets to form the spray. 

The application of electrostatic potential to the 
liquid is effected in the embodiment of Figures 5 and 
6 by providing one of the casing parts with an electri- 
cally conductive path or track 76 which extends from 
one end of the cartridge to the other to provide elec- 
trical connection between the high voltage output of 
the HT generator and the sachet outlet 66, the latter 
being of-conductive material and being arranged to 
make electrical contact with the track 76. It is to be 
understood that the embodiment of Figures 5 and 6 
may not be suitable for applications where the foam 
is to be maintained under pre-compression for rela- 
tively long periods due to the previously discussed 
decay characteristics of the foam. This embodiment is 
typically used in "one-shot" spraying applications 
where the cartridge is closed up to compress the 
foam, loaded into the device, operated for a relatively 
short period of time and then disposed of. 

Referring now to Figure 7, a hand held electro- 
static spraying device in accordance with the inven- 
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tion is in the form of a pistol shaped housing 80 having 
a hand grip 82 and a generally cylindrical main body 
portion 84. The body portion 84 is fitted with a remov- 
able cap 86 which mounts a nozzle piece 88 from 

s which liquid is electrostatically sprayed in use. The 
cap 86 closes the open end of a cavity 90 which 
receives the liquid container. In this embodiment, the 
container is a flexible walled sachet of the form des- 
cribed with reference to Figures 3 and 4 and the same 

10 reference numerals are used to identify parts which 
are common to Figure 7 and Figures 3 and 4. The sao 
het 30 is located between a resilient foam pad 114 
adjacent the fixed end wall 40 of the cap 86 and a pad 
46 of resiliently deformable material carried by a mov- 

15 able drive plate 42 which is mounted slidably within 
the cavity 90 and is connected to a piston 91 slidable 
within the body portion 84. Spring means (not shown) 
is provided to bias the piston to the position shown in 
which the pad 46 is not compressed or only compres- 

20 sed to a limited extent. 

The piston 91 is constituted by an HT generator 
for producing from a low voltage source, a high volt- 
age suitable for effecting electrostatic spraying. The 
generator has a high voltage output pole 92 conneo- 

25 ted to the outlet 66 of the sachet 30 by a flexible lead 
94. The low voltage source comprises a battery pack 
96 accommodated in the hand grip portion 82. An 
earth for the circuit is provided via a resistor 98 and a 
contact 100 exposed for contact with the user's hand. 

30 Operation of the device is controlled by a trigger 

102 pivoted at 103 and having a cam portion 104 
arranged to bear against the adjacent end of the pis- 
ton/generator 91 so that, as the trigger is squeezed, 
the piston is displaced to the left as seen in Figure 7 

35 thereby moving the drive plate 42 and compressing 
the sachet 30. In the initial part of trigger movement, 
the cam 104 is arranged to close a microswitch 106 
which completes the circuit to enable the generator to 
produce a high voltage output at terminal 92 for appli- 

40 cation to the sachet outlet 66. The initial displacement 
of the drive plate 42 advances the sachet and com- 
presses the pad 114 which may be less stiff than the 
pad 46, and the nozzle 108 of the sachet outlet 66 is 
urged against an abutment surface within the nozzle 

45 piece 88 causing the nozzle 1 08 to be depressed rela- 
tive to the outlet 66 thereby opening the valve of outlet 
66. Thus, initial displacement of the drive plate 42 ser- 
ves to effect opening of the valve. Continued displace- 
ment of the drive plate 42 compresses the sachet to 

so effect dispensing of the liquid at a rate governed by 
the extent to which the trigger is squeezed. 

The liquid emerging through the nozzle 108 
enters a passageway 1 10 extending to the tip of the 
nozzle piece 88. An electrostatic potential is applied 

55 to the tip via the terminal 92, lead 94, outlet 66 and the 
liquid. The electrostatic potential gradient existing be- 
tween the tip and surrounding earthed objects and 
structures draws out the liquid into a spray of electri- 
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cally charged droplets which, by virtue of their charge, 
are attracted to any suitably located earthed target in 
the vicinity. The rate of spraying the liquid can be 
varied according to the pressure applied by the user 
to the trigger. If desired, the foam pad 46 may have s 
the characteristics described with reference to Fig- 
ures 2 and 2A where the rate of spraying is required 
to be relatively constant over at least the major part of 
the range of movement of the trigger lever 102. 

The force exerted on the valved outlet of the sac- 10 
het during the initial displacement of the drive plate 42 
is transmitted via the flange 38 which will be substan- 
tially rigid or at least substantially more rigid than the 
flexible walls of the sachet. The flange 38 may be 
larger than shown in Figure 7 and, in some circumst- 1 s 
ances, the flange may be substantially co-extensive 
with one wall of the sachet or the sachet may be fab- 
ricated with one wall flexible and a second wall sub- 
stantially rigid or at least substantially more rigid than 
the flexible wall, the more rigid wall then being used 20 
to transmit force from the drive plate 42 to the valved 
outlet of the sachet. 

The pad 1 14 serves to urge the sachet back to the 
position shown in Figure 7 but it will be appreciated 
that its function may be achieved by some other form 25 
of spring. 

In the embodiment of Figure 7, opening of the 
sachet valve is effected through the agency of the 
sachet. It may however be desirable to avoid subject- 
ing the sachet to compression until after the valve has 30 
been opened. Figure 8 illustrates one embodiment for 
implementing such an arrangement In Figure 8, cer- 
tain components are functionally the same as in Fig- 
ure 7 and such components are identified by the same 
reference numerals as used in Figure 7. The hand grip 35 
portion and components accommodated therein of 
the Figure 8 embodiment may be generally the same 
as in Figure 7 and have therefore been omitted. In this 
embodiment, the sachet is received within a carrier 
1 12 which is slidably mounted within the main body 84 40 
and has a removable cover 114 which provides a sur- 
face 40 which contacts one of the major faces of the 
sachet 30. 

The opposite surface of the sachet is contacted 
by drive plate 42 through pad 46, the drive plate in this 45 
instance being connected to the piston/generator 91 
with lost motion in that the piston is slidably received 
in an enlarged diameter part 116 of a sleeve 118 
which is connected to the drive plate 42 and transmits 
motion from the piston to the drive plate 42 only when 50 
the piston has moved into abutment with a shoulder 
120 between the enlarged and reduced diameter sec- 
tions of the sleeve 118. The piston 91 and the carrier 
1 12 are linked by a tension spring 122 so that, when 
the piston is advanced to the left by operation of the 55 
trigger, the piston and the carrier (and hence the sac- 
het) move together for a short distance sufficient to 
operate the valve of the sachet outlet 66. The valve is 



spring-loaded to the closed position and the force 
exerted by the tension spring 122 is therefore selec- 
ted to be greater than that exerted by the valve spring. 

Continued movement of the piston to the left 
brings the carrier 112 into contact with the cap 86 at 
which point movement of the carrier 1 12 is arrested. 
Further movement of the piston to the left takes u p the 
lost motion in sleeve 118 and causes the drive plate 
42 to compress the pad 46 and hence compress the 
sachet to supply liquid to the tip of the nozzle piece 88 
and effect electrostatic spraying in the manner des- 
cribed with reference to Figure 7. Suitable spring bias- 
ing is provided so that, when the trigger is released, 
the components return to the starting positions shown 
in Figure 8. 

Referring now to Figures 9, 10A and 10B, the 
device shown comprises a housing 150 having a 
handgrip portion 152 provided with a user-operable 
trigger 154 pivoted at 156 and spring-loaded out- 
wardly of the handgrip portion 152 to an inoperative 
position by unshown spring means. In this embodi- 
ment, as illustrated, from the electrical standpoint only 
the high voltage generator 158 and microswiteh 160 
are shown, the remaining circuitry being generally 
similar to that shown in the embodiment of Figure 7. 
The trigger 154 is arranged to co-operate with the 
switch 160 which forms part of the low voltage circuitry 
associated with the high voltage generator 158, the 
switch being arranged to be operated in response to 
initial displacement of the trigger 154 from its inopera- 
tive position thereby powering the generator 1 58. The 
handgrip portion or the trigger may be provided with 
a contact (not shown) exposed for engagement with 
the hand so as to provide a path to earth in use. 

At one end, the housing terminates in a remov- 
able cap 162 which may have a snap fit or screw- 
threaded connection with the housing 150. A nozzle 
164 projects through the cap 162 and is supplied with 
liquid from a container 166 within the housing. The 
container is in the form of a sachet having the same 
design as described with reference to Figures 3 and 
4, the valved outlet 168 of the sachet comprising a 
nozzle portion 170 which fits into the inner end of the 
nozzle 164. The high voltage output of the generator 
158 is electrically connected to a conductive part of 
the sachet outlet 168 so that high voltage is applied 
in use to the liquid supplied to the nozzle 164. 

The sachet 166 and the generator 158 are 
received within a carrier 172 which is slidably moun- 
ted within the housing 1 50 for movement towards and 
away from the cap 162, movement towards the cap 
occuring in response to squeezing of the trigger 154 
and movement in the opposite direction being effec- 
ted, on release of the trigger, by unshown spring 
means which may, for instance, act between the cap 
162 and a closure 174 located at the forward end of 
the carrier 172. This spring means may also be effec- 
tive to return the trigger to its inoperative position in 
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which the switch 160 is open and the generator 158 
is de-energised. 

As shown more clearly in Figures 10A and 10B, 
the carrier 172 has a double-sleeved configuration 
comprising an inner sleeve 176 and an outer sleeve 

178 which are united at one end of the carrier by 
springy webs 180 which permit the inner sleeve to 
move axially relative to the outer sleeve. In Figure 
10A, the carrier is shown in its unstressed condition 
in which the inner sleeve projects slightly beyond the 
outer sleeve. In Figure 1 0B, the carrier is shown in the 
condition obtaining when the inner sleeve is displaced 
inwardly relative to the outer sleeve, resulting in stres- 
sing of the webs 180 which tend to bias the inner 
sleeve back to the position shown in Figure 10A. The 
inner sleeve 176 forms a housing for the generator 
158 and also receives the microswitch 160. The 
generator and the microswitch are securely fixed 
within the inner sleeve, for example by means of pot- 
ting resin which may fill the space between the micro- 
switch 160 and the generator 158 and also 
encapsulate electrical leads (not shown) connecting 
the generator to the microswitch and to a battery pack 
(not shown). The inner sleeve 176 is shorter in length 
than the outer sleeve 172 and its forward end has a 
drive plate 179 secured thereto in spaced relation to 
closure 174 which closes the forward end of the outer 
sleeve. The closure plate 1 74 is releasably attached 
to the carrier and may be screw-threaded ly connected 
to the outer sleeve 1 78, for instance by screw threads 
provided on an annular flange 1 82 on the closure 174 
and on the inner periphery of the outer sleeve 178. 

The inwardly presented face of the closure 174 is 
formed with an annular retaining flange 184 defining 
a cavity for reception of the sachet 1 66, the closure 
1 74 being formed with an opening in which the valved 
outlet 168 of the sachet is engaged so that the outlet 
is captive with the closure 174. A foam pad 186 is 
interposed between the sachet and the drive plate 

1 79 and may either be secured to the drive plate 179 
and received within the cavity defined by the flange 
184 or the pad 186 may be separate from the drive 
plate 179 and housed within the cavity. If desired, a 
layer of resiliency deformablefoam material may also 
be provided between the sachet and the closure 172 
(in similar fashion to the embodiment of Figure 7). For- 
ward movement of the carrier 172 is limited by stops 
188 on the cap 162. 

When the trigger 154 is in its inoperative position, 
the carrier 172 is shifted to the right, the closure 174 
is spaced from the stops 188 and the inner sleeve 176 
projects outwardly beyond the outer sleeve 178 as 
shown in Figure 10A. In these circumstances, the 
nozzle portion 1 70 of the sachet 1 66 is extended with 
consequent closure of the valve and the microswitch 
actuator 1 90 is also extended so that the microswitch 
is open and the generator is de-energised. Upon 
squeezing of the trigger 154, the initial displacement 



of the trigger depresses the microswitch actuator 1 90 
via lever arm 1 92 to close the switch and energise the 
generator 158. The webs 180 are so designed that, at 
this point, they provide sufficient spring force to allow 

5 continued displacement of the trigger to move the car- 
rier as a unit by contact between the actuator 1 90 and 
the lever arm 192, towards the cap 162 causing the 
nozzle portion 170 to depress in the manner of an 
aerosol valve thereby opening the valve to permit sup- 
to ply of liquid from the sachet 166 to the nozzle 164. 
Axial movement of the carrier continues until the clos- 
v-uie 174 abuts the stops 188 at which point continued 
displacement of the trigger overcomes the spring resi- 
stance offered by the webs 180 and is translated into 

15 inward movement of the inner sleeve 176 relative to 
the outer sleeve 178 (as shown in Figure 9). Such 
relative movement serves to compress the pad 186 
with consequent compression of the sachet 166 and 
supply of liquid to the nozzle 164 for electrostatic 

20 spraying. 

When the trigger 154 is released, the various 
components restore to the condition described above 
prior to operation of the trigger. If the device is 
required to produce a relatively uniform rate of spray- 

25 ing irrespective of how forcibly the device is operated 
by the user, the foam pad may be of the type des- 
cribed with reference to Figures 2 and 2A. Where the 
device is required to produce more than one relatively 
constant spraying rate, the pad 186 may be of the 

30 composite type described earlier. 

In the latter event, the device may incorporate 
some form of indicator to enable the user to control the 
extent of lever displacement in order to achieve the 
desired spraying rate. For instance, the device may 

35 be provided with a position sensor or sensors for 
detecting displacement of the trigger from its inopera- 
tive position and circuitry for visually indicating when 
the trigger has been displaced sufficiently to place the 
foam pad in compression to a level corresponding to 

40 each of the plateau regions D1 and D2 shown in Fig- 
ure 2A. Thus, for example, displacement of the trigger 
154 may be related to the plateau regions by means 
of light emitting diodes (as depicted by reference 
numerals 194) provided on the housing so that, by 

45 appropriate trigger control, the user can cause a par- 
ticular LED to be energised according to the rate of 
spraying required. Thus, in one embodiment, the 
device may have two levels of operation, correspond- 
ing to higher and lower relatively constant spraying 

so rates, and the LED's may be arranged so that one is 
energised when the trigger is partially depressed to 
give a lower spraying rate and the other is energised 
when the trigger is depressed to a greater extent 
Referring now to Figure 1 1 , in this embodiment of 

55 the invention, the device incorporates an actuator 
which eliminates the need for a pistol-type configu- 
ration. The device comprises a housing 200 of gener- 
ally tubular configuration terminating at one end in a 
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generally hemispherical portion 202 through which a 
spraying nozzle 204 projects, the nozzle being fixed 
relative to the portion 202. The portion 202 may be in- 
tegral with the housing 200 or it may be detachable; 
for example, it may be connected to the main body of s 
the housing by snap fit or by screw threaded engage- 
ment. The opposite end of the housing is closed by a 
removable cap 206 which may also make snap fit or 
screw threaded engagement with the main body of the 
housing. The removable cap 206 allows access to the 10 
interior of the housing for the purpose of fitting/rep- 
lacement oLa low voltage battery source 208 within 
that end of the housing 200. 

Along one side thereof, the housing is provided 
with an opening which is normally closed by a cover 15 
210. The cover 210 may be connected to the housing 
in various ways to allow the cover to be removed, or 
moved to an open position, so as to allow access to 
the interior of the housing at a location midway be- 
tween its ends. A high voltage generator 212 is fas- 20 
tened to the cover 210 and, in addition to acting as a 
source of high voltage (powered by battery source 
208), the generator 212 also provides a support sur- 
face 21 4 for a sachet 21 6 of liquid to be dispensed by 
the device, eg. a personal care fluid such as a deodor- 25 
ant, fragrance or hair spray. 

The cover 210 in the illustrated embodiment is 
hingedly connected to the main body of the housing 
200 by hinge connection 21 8 so that the cover can be 
moved (together with the generator 21 2) in the direo 30 
tion A from the closed position shown to an open posi- 
tion in which the sachet 216 is exposed for removal 
and replacement. In the closed position, one end 220 
of the cover engages with the main body of the hous- 
ing and may be fastened thereto by a releasable catch 35 
or the like (not shown). Electrical connections be- 
tween the generator 212 and components on the low 
voltage side of the electrical circuitry are made 
through contact sets 222, 224 provided on the cover 
portion 220 and the portion of the housing with which 40 
the cover portion engages when the cover 210 is in 
the closed position, the terminals of the generator 
being connected to the contacts 222 by for example 
conductive tracks (not shown) on the inside face of the 
cover210. It will be seen that opening of the cover 210 45 
automatically separates the contact sets 222, 224 
thereby disconnecting the generator 212 from the low 
voltage power source. In Figure 11. only the contact 
set for connection of one input terminal of the 
generator to the battery source is shown; a similar 50 
contact set (not shown) is provided for connection of 
the generator to a switch 254 via a flexible lead. 

The outlet of the sachet 2 1 6 is connected by flexi- 
ble pipe 226 to a valve assembly 230 of the aerosol 
valve type. The valve assembly 230 includes a nozzle 55 
portion 232 which is inserted into one the inner end of 
the nozzle in a manner similar to the embodiments of 
Figures 7 to 9 such that axial displacement of the col- 



lar portion 234 relative to the nozzle portion 232 dis- 
places the latter inwardly of the collar against the 
action of outward spring biassing and is effective to 
open the valve to permit feed of liquid from the sachet 
216 through pipe 226 to the nozzle 204 for spraying 
from the tip thereof. The sachet 216 is conveniently 
manufactured with an outlet which is sealed by a foil 
through which the pipe 226 can be inserted in order 
to communicate the interior of the sachet with the 
nozzle 204. 

The housing 200 incorporates an actuator 236 
which is displaceable laterally of the longitudinal axis 
of the housing so as to apply compression to the sac- 
het 216 through the agency of a foam pad 238. The 
actuator 236 is mounted by pairs of slides 240 dis- 
posed within the housing 200 (only one of each pair 
being shown) and having slots with which guide pins 
242 carried by the actuator 236 are engaged. When 
the device is held in the palm of the hand and 
squeezed, the actuator 236 can be displaced from the 
inoperative position shown towards the generator 212 
thereby compressing the foam pad 238 and compres- 
slvely loading the sachet 216. The resilience of the 
foam pad 238 may be sufficient to restore the actuator 
236 to the position shown when the squeezing action 
is discontinued or a separate spring means be 
arranged to bias the actuator 236 to the inoperative 
position. 

The actuator 236 is arranged to cooperate with a 
cam follower 244 mounted within the housing by pivot 
pin 248 comprising a pair of lobes 246 (only one of 
which is shown) which straddle the pipe 226, the cam 
follower 244 being spring-loaded to the position 
shown by unshown spring means. When the actuator 
236 is displaced inwardly by squeezing action on the 
part of the user, after taking up lost motion, cam por- 
tion 250 contacts the follower 246 and deflects it 
clockwise so as to displace the collar 234 of the valve 
assembly 230 relative to the nozzle portion 204 
thereby opening the valve to permit dispensing of 
liquid from the sachet 216. Where the device is inten- 
ded to dispense at a relatively constant rate, the deg- 
ree of lost motion to be taken up before the cam 
portion 250 contacts the cam follower 246 may be 
such that the foam pad 238 is compressed to a point 
corresponding to a plateau region as previously des- 
cribed in connection with Figures 2 and 2A. 

The high voltage output of the generator 212 is 
connected to the valve assembly by lead 252 so that 
electrical potential is applied to the liquid at that point 
in its feed path. Thus, the liquid emerging at the tip of 
the nozzle 204 is electrically charged and a spray of 
fine droplets is produced as a result of the liquid being 
drawn out, preponderantly by the electrical field gra- 
dient existing between the nozzle tip and the sur- 
roundings (usually at earth potential), into ligaments 
which thereafter break up into electrically charged 
droplets. Switching on of the generator 212 is effected 
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by a switch 254 located on the actuator 236 and so 
arranged that the switch energises the low voltage cir- 
cuitry to power the generator in response to the 
squeezing action applied by the user. The switch 254 
may for example be in the form of a membrane switch s 
and is connected to the battery source by flexible lead 
258 and to the low voltage input side of the generator 
212 by a flexible lead (not shown) which will be con- 
nected to the generator through a contact set such as 
that depicted by reference numerals 222, 224. An 10 
earth reurn path may be provided by contact of the 
users hand with a suitable contact on the actuator. 

Thus, in operation, the application of a squeezing 
action to the housing 200, when held in the hand, dis- 
places the actuator 236 to open the valve assembly 15 
230 and compress the sachet 216 and also operates 
the switch 254 to power the generator 21 2 so that high 
voltage is applied to the liquid fed to the nozzle 204 
as a result of compression of the sachet When the 
contents of the sachet are depleted, the empty sachet 20 
can be readily replaced by a fresh one by opening 
cover 21 0, pulling the sachet away from the pipe 226, 
connecting the pipe 226 to the fresh sachet by using 
it to pierce through the foil seal at the sachet outlet, 
positioning the fresh sachet in the housing and closing 25 
the cover 210. 



Claims 



2. 



30 



A device for electrostatically spraying fluids, com- 
prising a housing for receiving a flexible fluid-con- 
taining container, the container being of the type 
which is operable to dispense its contents in res- 
ponse to being compressed, a nozzle from which 35 
the fluid is to be sprayed in use, means for com- 
pressing the container to feed fluid to the nozzle 
and high voltage means for applying electrostatic 
potential to the fluid such that the fluid issues from 
the device in the form of an electrically charged 40 
spray, said means for compressing the container 
comprising a pad of resiliency defonmable ma- 
terial for bearing against the container, and 
means for deforming said material to subject the 
container to compressive loading. 45 

A device as claimed in Claim 1 in which the resi- 
lient! y deformable material has a pressure versus 
deformation curve which exhibits a plateau region 
over which the pressure exerted by the pad varies so 
to a lesser extent per unit deformation in pad 
thickness than over adjacent regions of the curve, 
and in which the deforming means is arranged to 
compress the pad over a deformation range 
encompassing said plateau region. 55 

A device as claimed in Claim 2 in which the 
deforming means is arranged to pre-compress 



the pad such that the pad is deformed to an extent 
corresponding to, or proximate, one extremity of 
said plateau region whereby, as the container 
empties, the pad expands but remains compres- 
sed to an extent within said plateau region at least 
until the container is near empty. 

4. A device as claimed in Claim 3 in which a casing 
is provided which comprises a pair of casing parts 
which can be brought together to enclose the con- 
tainer therebetween, at least one of the casing 
parts being provided with a said pad of resiliency 
deformable material, the pad(s) being pre-com- 
pressed on enclosing the container within the 
casing parts. 

5. A device as claimed in Claim 1 or 2 in which the 
deforming means comprises a user-displaceable 
member for effecting compression of the pad. 

6. A device as claimed in Claim 5 when dependent 
on Claim 1 in which the user-displaceable mem- 
ber is controllable to vary the extent of defor- 
mation of the pad. 

7. A device as claimed in Claim 5 when appendent 
to Claim 2 in which said member has a range of 
displacement such that, over at least a major part 
of its displacement range, the pad remains com- 
pressed within said plateau region. 

8. A device as claimed in any one of Claims 2 to 4 
or Claims 5 to 7 when dependent on Claim 2 in 
which the resiliency defonmable material com- 
prises a foam material having an open cell struc- 
ture. 

9. A device as claimed in any one of Claims 1 to 8 
in which the pad bears directly against the con- 
tainer in use. 

10. In combination, a device as claimed in any one of 
Claims 1 to 6 and a compressible container 
located within the housing. 

11. The combination of Claim 10 in which the con- 
tainer comprises a sachet with a valve- con trolled 
outlet 

12. The combination of Claim 10 or 11 in which the 
container comprises at least one flexible wall. 

1 3. A device for electrostatically spraying fluids, com- 
prising a housing, a flexible fluid-containing sac- 
het housed within the housing and having a 
valve-controlled outlet, a nozzle connected to the 
outlet of the sachet and from which the fluid is to 
be sprayed in use, means for compressing the 
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sachet to feed fluid to the nozzle and high voltage 
means for applying electrostatic potential to the 
fluid such that the fluid issues from the device in 
the form of an electrically charged spray, said 
means for compressing the container comprising 5 
a user-operable member mounted on the housing 
and means translating operation of said member 
into compression of the sachet, said translating 
means comprising a drive plate and a pad of resi- 
liently deformable material interposed between 10 
the drive plate and the sachet whereby operation 
of said member effects displacement of the drive 
plate thereby deforming the pad and applying 
compressive loading to the sachet through the 
agency of the pad. " f 5 

14. A device as claimed in Claim 1 1 , 1 2 or 1 3 in which 
the sachet comprises a pair of confronting walls, 
at least one of which is flexible, joined together 
around the periphery of the sachet and in which 20 
the outlet is provided In a first one of said walls. 

15. A device as claimed in Claim 14 when dependent 
on Claim 13 in which the sachet is located with the 
second one of said walls presented for engage- 25 
ment with said pad. 

16. A device as claimed in 1 3 or 14 in which the valve- 
controlled outlet of the sachet comprises a collar 

and a movable nozzle member such that the 30 
valve controlling the outlet of the sachet is opened 
in response to movement of the nozzle member 
relative to the collar, said translating means 
including lost motion means so arranged that ini- 
tial operation of the user-operable member 35 
effects translation^ movement of the sachet and 
the collar relative to the nozzle member of the 
sachet to open the valve and continued operation 
of the user-operable member thereafter becomes 
effective to compress the sachet to effect supply 40 
of fluid to the device nozzle. 

1 7. A device as claimed in any one of Claims 1 3 to 1 6 
in which said high voltage means is connected to 

the sachet outlet whereby the high potential is 45 
applied to the fluid through the agency of the sac- 
het outlet. 

1 8. A device for electrostatically spraying fluids, com- 
prising a housing for receiving a flexible fluid-con- 50 
taining container, the container being of the type 
which is operable to dispense its contents in res- 
ponse to being compressed, a nozzle from which 

the fluid is to be sprayed in use, means for com- 
pressing the container to feed fluid to the nozzle, 55 
and high voltage means for applying electrostatic 
potential to the fluid such that the fluid issues from 
the device in the form of an electrically charged 

10 



spray, said compressing means comprising a 
user-displaceable member and means for non-li- 
nearly translating displacement into compressive 
force with a compressive force versus displace- 
ment characteristic having a plateau region over 
which the compressive force generated per unit 
displacement is relatively constant in comparison 
with adjacent regions whereby a relatively con- 
stant spraying rate can be obtained. 

1 9. A device as claimed in Claim 1 8 in which the user- 
displaceable member has a predetermined range 
of displacement and in which the arrangement is 
such that the translating means operates within 
said plateau region for at least a major part of the 
displacement of said member over said predeter- 
mined range. 

20. A device as claimed in Claim 18 in which the 
translating means has a compressive force ver- 
sus displacement characteristic with at least two 
plateau regions as aforesaid whereby at least two 
relatively constant rates of spraying can be 
obtained. 

21. A device as claimed in Claim 20 including means 
for providing an indication relating displacement 
of said user operable member to spraying rate 
whereby the user can control said member to 
derive a selected relatively constant spraying 
rate. 

22. A device for dispensing fluids, comprising a hous- 
ing for receiving a flexible fluid-containing con- 
tainer, the container being of the type which is 
operable to dispense its contents in response to 
being compressed, and means for compressing 
the container to feed fluid to a dispensing outlet 
of the device, said means for compressing the 
container comprising a pad of resiliency deform- 
able material for bearing against the container 
and means for deforming said material to subject 
the container to compressive loading. 

23. A device for dispensing fluids, comprising a hous- 
ing for receiving a flexible fluid-containing con- 
tainer, the container being of the type which is 
operable to dispense its contents in response to 
being compressed, and means for compressing 
the container to feed fluid to a dispensing outlet 
of the device, said means for compressing the 
container comprising a user-displaceable mem- 
ber and means for non-linearly translating dis- 
placement into compressive force with a 
compressive force versus displacement charac- 
teristic having a plateau region over which the 
compressive force generated per unit displace- 
ment is relatively constant in comparison with 
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adjacent regions whereby a relatively constant 
dispensing rate can be obtained. 

24. A device as claimed in Claim 23 in which the user- 
displaceable member has a predetermined range s 
of displacement and in which the arrangement is 
such that the translating means operates within 
said plateau region for at least a major part of the 
displacement of said member over said predeter- 
mined range. 10 

25. A device as claimed in Claim 24 in which the 
translating means has a compressive force ver- 
sus displacement characteristic with at least two 
plateau regions as aforesaid whereby at least two 1 5 
relatively constant rates of dispensing can be 
obtained. 

26. A device as claimed in Claim 25 including means 

for providing an indication relating displacement 20 
of said user operable member to spraying rate 
whereby the user can control said member to 
derive a selected relatively constant dispensing 
rate. 



27. A device as claimed in any one of Claims 1 to 26 
in which said compressing means is operable to 
compress the container axially with respect to the 
outlet of the container. 

28. A device as claimed in any one of Claims 1 to 26 
in which said compressing means is operable to 
compress the container transversely with respect 
to the outlet of the container. 



25 



30 



35 



29. A device as claimed in Claim 28 in which the 
housing is of generally cylindrical configuration 
without any laterally projecting hand grip portion 
and being adapted to be held in the hand by clos- 
ing the hand around its periphery. 40 

30. A device as claimed in Claim 28 or 29 in which the 
housing is of elongated configuration suitable for 
hand held use and has a cavity for reception of the 
container such that major surfaces of the con- 45 
tainer extend substantially axially of the housing, 

the compressing means including a user-oper- 
able actuator which is displaceable transversely 
of the axis of elongation of the housing to effect 
compressive loading of the container. 50 



55 
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